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Breast cancer is the most common cancer in females, with 2 of 10 women affected during 
their lifetime. After removal of the breast (mastectomy or lumpectomy), reconstruction is 
performed for cosmetic reasons as well as for the psychological well-being of the patient. 
Autologous tissue reconstruction is a commonly performed surgical procedure to restore 
the physical appearance of the breast and to improve quality of life in patients who 
underwent mastectomy. It is regarded as a safe and standardized operation however it is 
associated with significant donor site morbidity and perioperative morbidity. Although 
breast reconstruction using implantable silicon-based prostheses rarely leads to severe 
implications, it is commonly associated with capsular contracture: the formation of a rigid, 
fibrous scar tissue capsule surrounding the implant. Here we report on our progress 
towards tissue engineering-based breast reconstruction using computer-aided design and 
manufacturing (CAD/CAM) techniques, which has the potential to these problems. We 
have explored the fabrication of personalised breast scaffolds by 3D laser scanning and 
CAD/CAM, and investigated the use of CAM-manufactured scaffolds for adipose tissue 
engineering. 
3D laser scanning was 
performed from 3 angles (-30°, 
0° and 30°) on a patient to 
obtain a computer model of the 
healthy breast (patient-left), 
while the diseased breast 
showed significant differences 
in size and shape. The surface 
model was reconstructed to a solid model by generating a virtual thoracic wall using a 
surfacing algorithm, followed by mirroring to obtain a model for the breast to be 
reconstructed (blue). The lower figure shows physical prototypes of the solid model, as 
well as that of a porous model 
(porosity 82 %, surface area 564 
mm2) that was generated using 
a newly developed algorithm 
using a tetrahedrical volumetric 
finite element model as an 
intermediate.  
 
De novo adipogenesis was realised using smaller scaled polycaprolactone scaffolds 
prepared by CAM and seeded with human adipose-derived stem cells. The seeded 
scaffolds were cultured in vitro for 9 days, followed by implantation in mice while creating a 
vessel loop around the scaffold. After 4 weeks in vivo, highly vascularised, fully 
differentiated fat tissue was observed. It is believed that the use of CAD/CAM techniques 
forms a viable route to clinical breast reconstruction following a tissue engineering 
approach.                                                                                                                      END 
